Identification of potential dual agonists of FXR and TGR5 using e-pharmacophore based virtual screening.
Farnesoid X receptor and Takeda G-protein-coupled receptor-5 are well known bile acid receptors and act as promising targets for the drug development and treatment of diabetes. Agonists of both the bile acid receptors increase insulin sensitivity and control glucose, lipids and bile acid homeostasis. The current study deals with the identification of novel dual agonists using ligand and structure-based virtual screening. Initially, an experimentally proven well-known dual agonist of FXR and TGR5, namely INT-767, was docked into the binding sites of FXR and TGR5 to determine the protein residues important for ligand binding. The docked complexes FXRINT-767 and TGR5INT-767 were used to generate e-pharmacophore hypotheses. Ligand-based virtual screening was carried out using the hypothetical e-pharmacophore model against the ChemBridge database. Further, structure-based virtual screening was performed with screened hits to find potential agonists of FXR and TGR5. A total of four best agonists were identified based on their affinity and mode of interactions with the receptors. The binding mode of these compounds with both receptors was analyzed in detail. Furthermore, molecular dynamics, ADME toxicity prediction, density functional theory and binding free energy calculations were carried out to rank the compounds. Based on the above analyses, the most potent compound, ChemBridge_9149693, was selected for further in vitro studies. The results of in vitro assays suggested that ChemBridge_9149693 is a potent and promising drug for the treatment of type II diabetes. Thus, the compound could be used for further drug design and development of dual agonists of FXR and TGR5.